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(57) Abstract: A spring support (100) structure for reciprocating compressor having a frame unit (40) elastically supported inside a 
closed container (10); a reciprocating motor (20) fixed at the frame unit (40); a compression unit (30) having a piston (31) combined 
to an armature (22) of the reciprocating motor (20) and a cylinder (32) into which the piston (3 1) is slidably inserted to be fixed at the 
frame unit (40); and a spring unit (100) supporting a spring support (110) provided at the armature (22) or the piston (31) and guiding 
a reciprocal movement of the piston (31), wherein the spring unit (100) includes a plurality of front springs (51) supporting one side 
of the spring support (110) in parallel and a plurality of the rear springs (52) supporting the other side of the spring support.(lOO) 
Since the front springs and the rear springs (52) elastically supporting both the armature (22) and the piston (31)are arranged in 
parallel to overlap with each other for a certain range, the horizontal length of the spring is reduced, resulting in that the compressor 
can be compact. 



WO 02/079649 



PCT/KR01/00868 



1 

SPRING SUPPORT STRUCTURE FOR RECIPROCATING 
COMPRESSOR 



TECHNICAL FIELD 

5 The present invention relates to a spring support structure of a 

reciprocating compressor, and more particularly, to a spring support structure of 
a reciprocating compressor for elastically supporting an armature of a 
reciprocating motor. 

Generally, a reciprocating compressor is to suck, compress and 
10 discharge a gas while a piston makes a reciprocal movement within a cylinder. 

Figure 1 is a vertical-sectional view of a reciprocating compressor of a 
conventional art. 

As shown in Figure 1, the conventional reciprocating compressor 
includes a closed container 10 in which a suction pipe (SP) and a discharge 

15 pipe (DP) communicate to each other, a reciprocating motor 20 fixed inside the 
closed container 10, a compression unit 30 installed in the closed container 10 
and sucking, compressing and discharging a gas, a frame unit 40 supporting 
the reciprocating motor 20 and the compression unit 30, and a spring unit 50 
elastically supporting the armature of the reciprocating motor 20 in a movement 

20 direction and inducing a resonance. 

The reciprocating motor 20 includes a stator 21 consisting of an inner 
stator 21 A and an outer stator 21 B and an armature 22 inserted in an air-gap 
between the inner stator 21 A and the outer stator 21 B and making a reciprocal 
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movement along with a piston 31 (to be described). 

The compression unit 30 includes the piston 31 making a reciprocal 
movement by being combined to a magnet support member 22A of the 
reciprocating motor 20, a cylinder 32 fixed at a front frame 41 so that the piston 
5 31 Ms slidably inserted thereto, and forming a compressive space along with the 
piston 31, a suction valve 33 mounted at the front end of the piston 31, opening 
and closing a gas hole 31b of the piston 31 to limit suction of a gas, and a 
discharge valve assembly 34 mounted at the front end face of the cylinder 32 
to cover the compressive space and limit discharging of a compressed gas. 

10 The frame unit 40 includes a front -frame 41 supportedly contacting the 

front side of the inner stator 21 A and the outer stator 21 B, with which the 
cylinder 32 is insertedly combined, a middle frame 42 supportedly contacting 
the rear side of the outer stator 21 B, and a rear frame 43 combined with the 
middle frame 42 to support the rear side of a rear spring 52 (to be described). 

15 The spring unit 50 includes a front spring 51, both ends of which are 

supported at the front face of a combining portion of the armature 22 and the 
piston 31 and its corresponding inner face of the front frame 41, so as to be 
inserted into the outer circumference of the cylinder 32, and a rear spring 52, 
both ends of which are supported at a rear face of the combining portion of the 

20 armature 22 and the piston 31 and its corresponding front face of the rear 
frame 43. 

The operation of the conventional reciprocating compressor constructed 
as described above will now be explained. 
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When a power is applied to the outer stator 21 B of the reciprocating 
motor 20 and a flux is formed between the inner stator 21 A and the outer stator 
21 B, the armature 22 positioned at an air gap between the inner stator 21 A and 
the outer stator 21 B is moved in the flux direction to continuously make a 
5 reciprocal movement by virtue of the spring unit 50, and accordingly, the piston 
31 combined with the armature 22 makes a reciprocal movement within the 
cylinder 32, so that the volume of the compressive space is changed and a 
coolant gas is sucked into the compressive space, compressed therein and 
discharged therefrom. 

10 In the sucking stroke of the piston, the coolant gas is sucked into the 

closed container 10 through the suction pipe (SP), passes through a gas flow 
passage 31a and the gas hole 31b of the piston 31 and opens the suction 
valve 33 so as to be sucked into the compressive space, and, in a compression 
stroke of the piston, the gas is compressed to a predetermined pressure and 

15 then discharged through the discharge pipe (DP) by opening the discharge 
valve assembly 34. The series of processes are repeatedly performed. 

However, the conventional reciprocating compressor has a problem. 
That is, as the front spring 51 and the rear spring 52 are arranged in a straight 
line with the armature 22 therebetween, as shown in Figure 2, the horizontal 

20 directional length (L) of the spring should be equivalent to at least the sum of 
the length (L1) of the front spring 51 and the length (L2) of the rear spring, 
causing a problem that the horizontal length of the compressor is lengthened. 

In addition, the front spring 51 and the rear spring 52 are both 
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compressive coil springs, which has a property of being deflected in the radial 
direction while being staggered in the winding direction when it is 
compressedly tensed. Thus, when the armature 22 and the piston 31 are 
making a reciprocal movement, they are vibrated in the radial direction due to 
the characteristics of front spring 51 and the rear spring 52 supporting them, 
resulting in-that a general reliability of the compressor is degraded. 

DISCLOSURE OF THE INVENTION 

Therefore, an object of the present invention is to provide a spring 
support structure of a reciprocating compressor that is capable of reducing a 
horizontal length of a compressor. 

Another object of the present invention is to provide a spring support 
structure of a reciprocating compressor that is capable of reducing a vibration 
in the radial direction due to a coil spring elastically supporting an armature and 
a piston of a compressor and improving a stability of the compressor. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a spring support structure of a reciprocating compressor . 
having a frame unit elastically supported inside a closed container; a 
reciprocating motor fixed at the frame unit; a compression unit having a piston 
combined to an armature of the reciprocating motor and a cylinder into which 
the piston is siidably-inserted to be fixed at the frame unit; and a spring unit 
supporting a spring support provided at the armature or the piston and guiding 
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a reciprocal movement of the piston, wherein the spring unit includes a plurality 
of front springs supporting one side of the spring support in parallel and a 
plurality of the rear springs supporting the other side of the spring support. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of 
this specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a vertical-sectional view of a reciprocating compressor in 
accordance with a conventional art; 

Figure 2 is a schematic view showing the total length of a spring of the 
reciprocating compressor in accordance with the conventional art; 

Figure 3" is a vertical-sectional view showing an example of a 
reciprocating compressor in accordance with a preferred embodiment of the 
present invention; 

Figure 4 is a vertical-sectional view showing a state of supporting by a 
spring in the reciprocating compressor in accordance with the preferred 
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embodiment of the present invention; 

Figure 5 is a perspective view showing an example of spring supports of 
the reciprocating compressor in accordance with the preferred embodiment of 
the present invention; 

Figure 6 is a sectional view, taken along line 'I - V of Figure 5 in 
accordance with the preferred embodiment of the present invention; 

Figure 7. is a modification of the spring support of the reciprocating* 
compressor in accordance with the preferred embodiment of the present 
invention; 

Figure 8 is a sectional view taken along line 'II - IT of Figure 7 in 
accordance with the preferred embodiment of the present invention; 

Figure 9 is a schematic view showing the total length of a spring of the 
reciprocating compressor in accordance with the preferred embodiment of the 
present invention; 

Figure 10 is a plan view showing a mutual combination of the spring 
support and the spring of the reciprocating compressor in accordance with the 
preferred embodiment of the present invention; and 

Figure 11 is a sectional view taken along line 111 - III' of Figure 10 in 
accordance with the preferred embodiment of the present invention. 

MODE FOR CARRYING OUT THE PREFER RED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of 
the present invention, examples of which are illustrated in the accompanying 
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drawings. 

Figure 3 is a vertical-sectional view showing an example of a 
reciprocating compressor in accordance with a preferred embodiment of the 
present invention, and Figure 4 is a vertical-sectional view showing a state of 
supporting by a spring in the reciprocating compressor in accordance with the 
preferred embodiment of the present invention. 

As shown in Figures 3 and 4, a spring support structure of a 
reciprocating compressor of the present invention includes a spring support 
100 fixed at a combining portion (not shown) between an armature 22 of a 
reciprocating motor 20 and a piston 31 combined to the armature 22 so as to 
make a reciprocal movement together with the armature 22, front springs 51 
and rear springs 52 respectively supported at both sides of the spring support 
100 and guiding a reciprocal movement of the armature 22 and the piston 31. 

The spring support 100 includes a support body 110 fixed to the 
combing portion, front supports 120 integrally formed with the support body 110 
to support the front springs 51 in parallel and rear supports 130 integrally 
formed with the support body together with the front supports 120 and 
supporting the rear springs 52 in parallel. 

Figure 5 is a perspective view showing an example of spring supports of 
the reciprocating compressor in accordance with the preferred embodiment of 
the present invention. 

As shown in Figure 5, the front supports 120 and the rear-supports 130 
are opened in both directions on the basis of a vertical central line of the 
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support body 110, of which supports combined with one side of the front 
springs 51 becomes the front supports 120 and supports combined with one 
side of the rear springs 52 becomes the rear supports 130. 

A plurality of the front supports' 120 and the rear supports 130 (four 
ones) are formed at equal intervals, facing each other on the basis of the 
central axis of the support body 110. 

Figure 6 is a sectional view taken along line 'I - l l of Figure 5 in 
accordance with the preferred embodiment of the present invention. 

As shown in Figure 6, when viewed from each side, the front supports 
120 and the rear supports 130 includes slope face portions 121 and 131 bent 
at about 45° on the basis of a vertical central line of the support body 110 and 
vertical portions 122 and 132 bent again at the slope face portions 121 and 131. 
In this case, however, supports 120 and 130 may be formed to have a 
horizontal portion (not shown) and a vertical portion (not shown) without such a 
slope face portion. 

Figure 7 is a modification of the. spring support of the reciprocating 
compressor in accordance with the preferred embodiment of the present 
invention, and Figure 8 is a sectional view taken along line II - IT of Figure 7 in 
accordance with the preferred embodiment of the present invention. 

As shown in Figures 7 and 8, rear supports 230 are arranged in the 
same vertical line as that of the support body 210, while front supports 220 
may be formed including a vertical portion 22-1 bent perpendicularly in the 
backward direction and a horizontal portion 222 bent again perpendicularly 
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'from, the vertical portion 221. 

Or, conversely, the front supports 220 may be arranged in the same 
vertical line as that of the support body 210, while the rear supports 230 may 
be formed bent perpendicularly. 
5 The both cases are proposed in consideration of an installation space of 

the springs 51 and 52. Thus, if a space for installing the springs 51 and 52 are 
sufficient, one of the supports 220 and 230 can be bent slope. 

It is preferred to form fixing protrusions 120a, 220a, 130a and 230a at 
each support face of the front supports 120 and 220 and the rear supports 130 
10 and 230, to press-fit and fix one ends of the front springs 51 and the rear 
springs 52. 

The front springs 51 and the rear springs 52 are all compressive coil 
springs. The other ends of the front springs 51 are tightly supported by the front 
frame 51 or the middle frame 42 of the frame unit 40 where the reciprocating 
15 motor 20 is fixed, and the other ends of the rear springs 52 are tightly 
supported by the inner face of the rear frame 43 combined with the rear side of 
the reciprocating motor 20. 

Figure 9 is a schematic view showing the total length of a spring of the 
reciprocating compressor in accordance with the preferred embodiment of the 
20 present invention. 

As shown in Figure 9, one end of the front springs 51 fixed to the front 
supports 120 and 220 and ""one end of the rear springs 52 fixed at the rear 
supports 130 and 230 are arranged to overlap with each other within a 
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predetermined range as the front supports 120 and 220 and the rear supports 
130 and 230 are bent toward the opposite side to each other. 

Figure 10 is a plan view showing a mutual combination of the spring 
support and the spring of the reciprocating compressor in accordance with the 
5 preferred embodiment of the present invention, and Figure 11 is a sectional 
view taken along line 111 - III' of Figure 10 in accordance with the preferred 
embodiment of the present invention. 

As shown in Figures 10 and 11, it is preferred that the ends (a) of each 
spring line of springs 51 and 52 are arranged symmetrical to be directed to the 
10 central axis of the support body 110. 

The same elements as those of the conventional art are given the same 
reference numerals. 

A reference numeral 10 denotes a closed container, 21 A and 21 B 
denote an inner stator and an outer stator, 30 denotes a compression unit, 32 
15 denotes a cylinder, 33 denotes a suction valve, 34 denotes a discharge valve 
assembly, SP denotes a suction pipe, and DP denotes a discharge pipe. 

The general operation of the reciprocating compressor of the present 
invention is the same as that of the conventional art. 

That is, when a power is applied to the reciprocating motor 20 and t flux 
20 is formed at the stator 21 , the armature 22 is moved in the direction of the flux 
along with the piston 31 to make a reciprocal movement linearly by virtue of the 
spring unit 50. At this time, as the piston 31 makes a reciprocal movement 
inside the cylinder 32, a pressure difference is made in the compressive space 
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of the cylinder 32. Owing to the pressure difference, a coolant gas is sucked 
into the compressive space of the cylinder 32 through the gas flow passage 
31a of the piston 31, compressed and discharged. The series of processes are 
performed repeatedly. 
5 At this time, the front springs 51 and the rear springs 52 are alternately 

arranged and the rear end of the front spring 51 is arranged to overlap with the 
front end of the rear spring 52, so that the length (U) from the front end, of the 
front spring 51 to the rear end of the rear spring 52 is shorter than the length 
according to the sum of the length (L1) of the front spring 51 and the length 

10 (L2) of the rear spring 52. Thus, the horizontal length of the compressor is 
reduced to a compact size. 

In addition, the front springs 51 and the rear springs 52 are arranged at 
equal intervals and the ends (a) of the spring lines of the springs 51 and 52 are 
arranged symmetrical to be directed to the central axis of the support body 110, 

15 so that when springs 51 and 52 are compressedly tensed, tendencies that the 
springs are deflected to a side and vibrated in the radial direction are offset 
each other, and thus, the armature 22 and the piston 31 can be stably moved 
reciprocally. Moreover, since abrasion made between the springs 51 and 52, 
the spring support 100 and the frame unit 40 as the springs 51 and 52 are 

20 rotated can be restrained, a reliability of the compressor can be improved. 

As so far described, the spring support structure of the reciprocating 
compressor has many advantages. 

That is, for example, since the front springs and the rear springs 



WO 02/079649 



PCT/KR01/00868 



elasitcally supporting both the armature and the piston are arranged in parallel 
to overlap with each other for a certain range, the horizontal length of the 
spring is reduced, resulting in that the compressor can be compact. 

In addition, since the several spring lines are arranged symmetrical, the 
5 deflection occurring due to the characteristics of the coil spring is offset to 
reduce the vibration of the compressor in the radial direction as well as to 
prevent the spring support which is relatively hard from abrading. As a result, 
the reliability of the compressor can be improved. 

As the present invention may be embodied in several forms without 

10 departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of 
the details of the foregoing description, unless otherwise specified, but rather 
should be construed broadly within its spirit and scope as defined in the 
appended claims, and therefore all changes and modifications that fall within 

15 the meets and bounds of the claims, or equivalence of such meets and bounds 
are therefore intended to be embraced by the appended claims. 
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CLAIMS 

1. A spring support structure of a reciprocating compressor 
having a frame unit elastically supported inside a closed container; a 

5 reciprocating motor fixed at the frame unit; a compression unit having a piston 
combined to an armature of the reciprocating motor and a cylinder into which 
the piston is slidably inserted to be fixed at the frame unit; and a spring unit 
supporting a spring support provided at the armature or the piston and guiding 
a reciprocal movement of the piston, 
10 wherein the spring unit includes a plurality of front springs supporting 

one side of the spring support in parallel and a plurality of the rear springs 
supporting the other side of the spring support. 

2. The structure of claim 1, wherein the front springs and the rear 
15 springs are arranged symmetrical to each other on the. reference to a central 

axis of the spring support. 

*3. The structure of claim 1, wherein ends of each spring line of 

the front springs and the rear springs are arranged symmetrical to each other 
20 on the basis of a central axis of the spring support. 

4. The structure of claim 3, wherein ends of "the front springs and 

the rear springs are arranged to be directed to the central axis. 
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5. The structure of claim 1 , wherein the spring support comprises: 

a support body fixed at the armature or the piston 

a front support integrally formed with the support body to support the 
front spring; and 

5 a rear support integrally formed with the support body to support the 

rear spring. 

. 6. The structure of claim 5, wherein, when viewed from the side of 

the support body, the front support is arranged in a range of the rear spring on 
10 the basis of a vertical central line and the rear support is arranged in a range of 
the front spring on the basis of the vertical central line. 

7. The structure of claim 5, wherein, when viewed from the side of 
the support body, the front support and the rear support are formed 

15 symmetrical on the basis of the vertical line. 

8. The structure of claim 7, wherein, when viewed from the side of 
the support body, the front support and the rear support are formed bent to 
have a certain slope face on the basis of the vertical central line. 

20 

9. The structure of claim 5, wherein one of the front support and 
the rear support is arranged in the same vertical line as that of the support 
body, and the other is formed bent to have a certain interval from the vertical 
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central line when viewed from the side of the support body. 

1 0. The structure of claim 9, wherein when one of the front support 
and the rear support is formed bent, it is bent perpendicularly. 

5 



11. The structure of claim 1, wherein the front spring and the rear 
spring are arranged to have a range in which they overlap with each other. 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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FIG. 8 
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